Using a community adolescent sample, we aimed to (a) empirically derive eating disorder (ED) symptom groups, (b) examine the longitudinal stability of those groups over 10 years, and (c) identify risk factors associated with ED group stability and transition through young adulthood. Young people (N 5 2,287) from the Project EAT cohort participated at baseline (1998)(1999) and at 10-year follow-up (2008)(2009). Participants completed anthropometric measures at baseline and self-report surveys on disordered eating symptoms and risk factors at both time points. Latent transition modeling was used to test the first two aims and multinomial logistic regression was used for the third aim.
the associated risk factors. This is important because the heterogeneity of ED symptoms and behaviors in community samples cannot be captured by diagnostic groups as at-risk individuals are typically missed.
Furthermore, empirical classifications tend to perform better than single symptoms or even diagnostic categories (Wonderlich, Joiner, Keel, Williamson, Crosby, 2007) . Thus, it is critical to identify representative, empirically-derived ED groups and to examine how and why individuals transition between groups from adolescence to adulthood. This would have important implications for identifying at-risk teens and improving prevention and intervention efforts for certain groups of individuals.
Few studies have investigated the longitudinal stability and transition of empirically derived ED symptom groups in community samples of adolescents (Kansi, Wichstrom, & Bergman, 2005; Micali, Horton, Crosby, Swanson, Sonneville, Solmi, Calzo, Eddy, & Field) . Some studies have used college-aged individuals (Cain, Epler, Steinley, & Sher, 2010 and have thus missed out on the peak time of symptom onset and transition. One study by Kansi et al. (2005) found evidence of both stability and transition in adolescents. The authors followed 623 Norwegian girls aged 13-14 for 7 years and focused on stability of groups over time. They empirically identified eight clusters: (a) a mixed symptoms group, (b) a mild bulimic and dieting group, (c) a pronounced bulimic and dieting group, (d) a restrictive group, (e) a dieting-only group, (f) a mild bulimic symptom group, and (g) two asymptomatic groups.
Most groups were stable over time, though some girls in the mild bulimic group, the pronounced bulimic group, and the mixed symptoms group tended to change membership over time. In terms of associated risk factors, they did not find support for their hypothesis that low selfesteem and high unstable self-perceptions (e.g., unstable identity) were risk factors for later disordered eating (Kansi et al., 2005) .
Another study with a British community sample empirically identified three ED groups at age 14: (a) an asymptomatic group, (b) an overweight group who endorsed overeating and binge eating as well as weight-control behaviors, and (c) a group that resembled bulimia nervosa (BN) with normal weight, and high probability of engaging in weight control behaviors and binge eating (Micali et al., 2016) . They found that most girls in the symptomatic groups at age 14 stayed in a symptomatic group at ages 16 and 18, though transitioned between them, and that fewer girls transitioned to the asymptomatic group from the BN group by age 18. Overall, the authors concluded that adolescence is a transitory time with ED groups showing little stability over 4 years.
These studies have advanced our understanding of how ED behaviors group together and how adolescents may transition between them over a period of 4 and 7 years (Kansi, Wichstrom, & Bergman, 2005; Micali, Horton, Crosby, Swanson, Sonneville, Solmi, Calzo, Eddy, & Field) ; however, there were two primary limitations of those studies.
First, the two studies we identified that examined transitions over time using empirical classifications (Kansi, Wichstrom, & Bergman, 2005; Micali, Horton, Crosby, Swanson, Sonneville, Solmi, Calzo, Eddy, & Field) did not capture the full transition into adulthood. That is, we do not know how individuals would transition between groups from adolescence to independent adulthood (e.g., the age after which individuals are typically out of college). Second, these studies did not examine or identify any relevant risk factors. To expand on this literature and address these limitations and those mentioned in the first paragraph of the introduction, we aimed to (a) use advanced statistical modeling, latent transition analysis (LTA), to empirically identify groups of ED symptoms and examine the longitudinal stability of the identified groups during a 10-year critical developmental time period from adolescence to adulthood in a large, non-clinical sample; and (b) identify risk factors associated with group transition. On the basis of ED risk and maintenance literature, we examined the following risk factors: (a) weight risk factors, such as body mass index (BMI), weighing oneself often, and body dissatisfaction (Jacobi, Hayward, de Zwaan, et al., 2004; Pacanowski, Linde, & Neumark-Sztainer, 2015; Rohde, Stice, & Marti, 2015; Stice, 2002) ; (b) psychological risk factors, such as depressive symptoms, suicidality, substance use, and low self-esteem (Allen et al., 2013; Bodell, Joiner, & Keel, 2013; Goldschmidt et al., 2014 Goldschmidt et al., , 2016 Herpertz-Dahlmann et al., 2014; Jacobi et al., 2004; Pearson, Wonderlich, & Smith, 2015; Stice, 2002) ; and (c) socio-environmental risk factors, such as low parental support, infrequent family meals, and being teased about one's weight (Haines, Neumark-Sztainer, Eisenberg, & Hannan, 2006; Jacobi et al., 2004; Neumark-Sztainer, Eisenberg, Fulkerson, Story, & Larson, 2008) .
| M E T H O D

| Sample
Project EAT (eating and activity in teens and young adults) is a longitudinal study of eating-related, anthropometric and psychosocial factors among young people. Participants were male and female middle and high school students in and around Minneapolis/St. Paul, Minnesota assessed in early/middle adolescence (EAT-I; age 11-18 years) from 1998-1999 and 10-years later (EAT-III; age 21-29) in early/middle young adulthood. Middle and high school are obligatory in the United States and thus this sample represents a community-based population.
Of the original 4,746 participants at EAT-I, 1,304 (27.5%) participants were lost to follow-up for various reasons, primarily due to missing contact information (n 5 411) or lack of address at follow-up (n 5 712). Of the 3,422 surveys sent out, 2,287 participants completed EAT-III, 10 years later. Thus, the sample in the current study is n 5 2,287. However, to account for loss at follow-up, inverse probability weights were applied to the sample in each model so that inferences could be drawn from the original sample of 4,746 adolescents.
1 All study protocols were approved by the University of Minnesota's Institutional Review Board.
| Survey measures 2.2.1 | ED symptom indicators
To replicate and be consistent with prior Project EAT studies (Ackard, Fulkerson, & Neumark-Sztainer, 2007; Ackard et al., 2011) and to capture all relevant ED symptoms, the following variables were selected as 1
Readers are referred to Neumark-Sztainer and colleagues (6) for more information on attrition and weighting the indicators of the latent groups. 2 Importantly, these items have previously been mapped onto DSM-IV (American Psychiatric Association, 2000) diagnostic criteria for AN, BN, and BED (Ackard et al., 2007 (Ackard et al., , 2011 . Low weight status was based on Body Mass Index (BMI), which was calculated using measured height and weight at EAT-I and selfreported height and weight at EAT-III (test-retest: r 5 0.99). Selfreported and measured BMI were highly correlated (r 5 0.86).
Respondents were categorized by age and gender specific BMI z scores using cut-points based on Must, Dallal, & Dietz (1991) and low weight status was scored as being below the 15th percentile of BMI z scores (Ackard et al., 2007) . For trying to lose weight, participants responded yes or no to the item "Are you currently trying to lose weight?" (test- with 10 parts of their body (e.g., hips, height, stomach, etc.). Score was the sum of these 10 items (Cronbach's alpha 5 0.92, scale ranges from 10 to 50) with higher scores representing more body satisfaction.
| Psychological risk factors
Depressive symptoms were measured as the sum of six items from the Kandel and Davies (1982) Depressive Mood Scale. Items were scored on a three-point Likert scale. Higher scores represent greater depressive symptoms (Cronbach's alpha 5 0.82). Self-esteem was assessed by six items from the Rosenberg Self-Esteem scale (Rosenberg, 1965) .
Items were scored on a four-point Likert scale. Higher scores represent greater self-esteem (Cronbach's alpha 5 0.74). For substance use, respondents were asked how often during the past 12 months they had used cigarettes, beer, wine or hard liquor or marijuana (test-retest:
cigarettes r 5 0.78, alcohol r 5 0.68, marijuana r 5 0.72). If the respondent reported using any substance "a few times" or more frequently, they were classified as having used a substance. Suicidal ideation was measured as a "yes" response to the question, "Have you ever thought about killing yourself?" (test-retest: r 5 0.78). Lastly, suicide attempt was measured as a "yes" response to the question, "Have you ever tried to kill yourself?" (test-retest: r 5 0.79).
| Socio-environmental risk factors
Weight teasing by peers was assessed categorically (yes/no) with the Survey measures were pilot tested at before administration of both EAT-I and EAT-III. Test-retest reliabilities for items from EAT-I and EAT-III that did not change substantially after pilot testing are reported. All variables used to predict transition between latent categories were measured at EAT-I.
mother/father cares about you?" Family meal frequency (NeumarkSztainer, Wall, Story, & Fulkerson, 2004) was measured with the question, "During the past 7 days, how many times did all, or most, of your family living in your house eat a meal together?" The six responses, which ranged from never to more than seven times, were converted to a continuous scale (test-retest: r 5 0.73).
| Demographic variables
Age, gender, race, and household socioeconomic status (SES) were selfreported and used as covariates in the current study (see Table 1 ).
Race was categorized into white and nonwhite, while SES (based primarily on parent education level) was classified as low, middle, and high (Sherwood, Wall, Neumark-Sztainer et al., 2009 ).
| Data analysis
Latent transition analysis (LTA; Collins & Lanza, 2010) All models were adjusted for age, race, gender and socioeconomic status. Additional models were run to determine if the transition probabilities of the effect of the predictors differed by gender. However, due to small sample sizes in some latent groups, the estimates predictor effects were unreliable, especially for boys, so results are only presented for the main effect of gender. Analyses were done using MPlus 7.4.
| R E S U L T S 3.1 | Number of latent groups
The LTA with three groups at each time point showed best fit to the data (Table 2 ) and demonstrated interpretable differences between the groups. Specifically, the three groups that emerged from the LTA were labeled as: (a) asymptomatic, characterized by the low probabilities of endorsing any symptoms; (b) dieting, characterized by high probabilities of endorsing "trying to lose weight" with low probabilities of any overt ED behaviors; and (c) disordered eating, characterized by high probabilities of most ED symptoms, including binge eating and compensatory behaviors. Table 3 lists the probabilities of responding "yes" to the indicator variables for each group.
| Group stability and transition
The probability of transitioning between groups is shown in Table 4 .
Individuals who belonged to the asymptomatic group and the dieting group at EAT-I were most likely to remain in the same groups 10 years later (62-64% probability for both groups). For those in the dieting group at EAT-I, there was about equal likelihood (19% probability) of worsening symptoms and transitioning to the disordered eating group as there was improving and transitioning to the asymptomatic Group (18% probability) 10 years later. Individuals in the disordered eating group at EAT-I, however, seemed to have somewhat similar likelihoods of belonging to a symptomatic group at EAT-III (e.g., the probability of staying in the disordered eating group was 35% and the probability of transitioning to the dieting group was 39%), with a slightly lower likelihood of transition to the asymptomatic Group (26%). 
| Predictors of the transitions between groups
Four EAT-I variables significantly predicted at least one of the possible transitions between latent groups from EAT-I to EAT-III. Three psychological predictors [self-esteem, depressive symptoms, and substance use] significantly predicted at least one transition (see Table 5 
| DISCUSSION
To our knowledge, this is the first study to empirically derive ED symptom groups and examine both (a) the stability of and transition between those groups within a community adolescent sample over 10 years and (b) the associated risk factors for transition. Three groups of ED symptoms (asymptomatic, dieting, and disordered eating) were identified; further, while there was a high probability of stable ED group membership over 10 years (particularly for those in the asymptomatic and dieting groups), there was also a notable probability of transitioning to a different group. Transitions between groups could be predicted by particular psychological and socio-environmental risk factors present in adolescence.
Many adolescents begin or continue to struggle with disordered eating through early adulthood. There was a 40% chance that individuals, particularly females, who were asymptomatic at baseline would transition to one of the two symptomatic groups by adulthood. This finding is consistent with prior work from Project EAT, which found that one-third of asymptomatic adolescents became symptomatic 5 years later (Ackard et al., 2011) . Findings also suggest that once ED behaviors begin, they are very difficult to stop, which is also consistent with prior work which followed adolescents for 4 years (Micali et al., 2016) . Unfortunately, we found that there was a 75% chance that those with more severe pathology during adolescence (e.g., disordered eating group) would continue to belong to the disordered eating group or transition to the dieting group over the 10-year follow-up. This finding is striking, highlighting early ED symptoms as risk factors for continued ED behaviors (Killen, Taylor, Hayward, Wilson, Haydel, Hammer et al., 1994; Kotler, Cohen, Davies, Pine, & Walsh, 2001 ) and the importance of early prevention and intervention effects (Walker, Joyce, French, Willan, Kane, Tanner-Smith,. . . Egan, 2016).
Despite adolescence and young adulthood being a significant developmental time period for ED symptom onset and maintenance (Killen et al., 1994; Kotler et al., 2001) , the current findings suggest several positive and promising outcomes. First, consistent with prior studies (Kansi et al., 2005; Micali et al., 2016 ) most participants had membership in the asymptomatic group at both time points. Second, if adolescents belonged to the asymptomatic group at baseline, they were most likely to continue to belong to that Group 10 years later.
Third, if adolescents engaged in severe ED behaviors (e.g., disordered eating group), there appeared about a 25% chance that they would be asymptomatic by young adulthood, suggesting that a notable portion 26% (60) 39% (89) 35% (80) a Percents may not add to 100 due to rounding. b LCA assigns probability of group membership to each individual, so ns are estimated and not exact. Substance use, self-esteem, and depressive symptoms were found to be meaningful predictors of symptom group transition. Contrary to Kansi et al. (2005) , which reported null longitudinal findings, we found that the lower one's self-esteem in adolescence, the more likely one was to transition to a more severe symptom group over time. In this way, higher self-esteem appears to be a protective factor. Depressive symptoms and substance use, on the other hand, appear to be risk factors for transitioning or remaining in a more severe ED group over time. Similarly, the same was found to be true for the socioenvironmental risk factor of family weight teasing, which approached statistical significance. It appears that family weight teasing is more influential and powerful to an adolescent than peer weight teasing, as this was not a significant risk factor. Thus, one possibility is that individuals are at particular risk for disordered eating in early adulthood if family teased them about their weight and they experienced depressive symptoms during adolescence. It may be the case that individuals engage in disordered eating in an effort to cope, or perhaps to improve their mood or alleviate their negative affect (Polivy & Herman, 1985) , which may result from weight teasing. Another interpretation is that individuals are at risk to engage in disordered eating if they are already engaging in other risky behaviors, like substance use.
In examining risk factors for transitioning between groups, we found little evidence that any of the variables predicted whether someone remained stable in the disordered eating group or transitioned out to the asymptomatic group. The contradictory findings relating family communication/caring to group transition in both directions provide unclear interpretations. However, we do know that this transition and stability occurs and we recommend that future research aim to identify factors that are associated with stability in a more severe ED group.
Moreover, despite the other risk factors having prior evidence in the field, they do not appear to be important for symptom group transition in this longitudinal sample, including body dissatisfaction. This may be a result of assessment methodology or perhaps those factors are more relevant for symptom onset and less relevant for symptom transition.
Further research is needed to clarify this. This study has notable strengths, including its large, diverse community sample, the inclusion of males and females, the longitudinal 10-year design, and the identification of empirically derived ED symptom groups to build upon prior work to enhance the field's understanding of the transition of ED symptoms. However, there are also limitations.
First, we relied on self-report questionnaires to assess risk factors and behaviors in our sample. Thus, it is not known if we would have found different results by including interviews that may have provided more in-depth information. For example, the item used to assess selfweighing did not assess specific frequencies of self-weighing; thus "I weigh myself often" may have been interpreted differently by individuals. Second, despite the fact that we used the same indicator items as Ackard et al. (2011) , we employed LTA, which empirically identifies groups, and as a result, we identified different groups than those predetermined by Ackard et al. (2011) . Future work on diagnostic or symptom transitions would benefit from including individuals at early ages such as pre-adolescence, as well as including broader psychological, familial, and environmental factors, to clarify factors contributing to the onset and transition of symptoms over time and by gender. Third, this study utilized two assessment points over a 10-year period and thus cannot determine the timing of symptom onset and transition, including identification of remission and relapse. Future studies may benefit from including multiple data points. Fourth, some of the test-retest scores for EAT-I were low for some ED symptom indicators, which may be of a result of (a) higher impulsivity and thus greater variability in behaviors during adolescence and/or (b) a selection bias for more reliable, consistent respondents by EAT III due to participant drop out over the 10-year follow up.
In conclusion, using LTA, we empirically derived distinct ED symptom groups in a sample of community adolescents and found that the stability of symptom groups appeared to be more common among the asymptomatic and dieting groups than the disordered eating group.
Some of the transitions from one group to another across time could be attributed to one or more of four significant predictors: low self-esteem, depressive symptoms, substance use, family communication/caring.
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